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Abstract. Patient Centered Design (PCD) is a particular type of User Centered 
Design (UCD) where the end-user is a patient that will use an Information and 
Communications Technology (ICT) solution for healthcare. It focuses on needs, 
wants and skills of the product’s primary user and implies involving end-users 
in the decision-making and development process of the solution. e-Therapy 
aims to provide support to therapy sessions through ICT solutions. It has grown 
in the last years and in the mental health arena is being used for specific 
therapeutic contexts. It is an especially difficult environment due to specificities 
of the patients' conditions and where the physical access to patients is restricted 
and, sometimes, not even possible. Thus, a PCD approach can be accomplished 
through the health professionals involved, applying some of the most well-
known methods of UCD: interviews, questionnaires, focus groups and 
participatory design. eSchi is an e-Therapy tool that complements traditional 
practices for the cognitive rehabilitation and training of schizophrenic patients. 
It was successfully developed using a PCD approach.  
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Schizophrenia. 
1   Introduction 
Mental disorders such as schizophrenia are amongst the 20 leading causes of 
disability worldwide [55]. Schizophrenia is one of the disorders identified as a 
priority. Currently, it affects about seven per thousand of the world adult population, 
mostly in the age group 15-35 years, summing up to almost 24 million people 
worldwide. Although the incidence rate is rather low, three per 10.000 inhabitants, the 
prevalence is high due to chronicity [53] and [54].  
Schizophrenia is a severe mental disorder usually detected in the early adulthood 
and characterized by disruptions in thinking. People find difficult “to tell the 
difference between real and unreal experiences, to think logically, to have normal 
emotional responses, and to behave normally in social situations” [33]. Someone that 
endures this condition sees his/her language, perception, and sense of self, affected. 
Seldom, the condition includes psychotic experiences, such as hearing voices or 
delusions, and can impair functioning through the loss of an acquired capability, 
disabling the person to earn a living or continue with its studies. 
There is no known cure for schizophrenia, but it is treatable and allows some of 
those who suffer from it to have an adequate and productive life, enabling them to 
integrate fully into society. Severe cognitive deficits such as memory loss are a reality 
for schizophrenia patients, regardless of the schizophrenia’ subtype considered: 
paranoid; hebephrenic or disorganized; catatonic; undifferentiated or residual [16].  
Current national policies are especially dedicated to prevent and improve mental 
health assistance, considering mental disorders as a public health case. One of these 
policies includes the digital provision of mental health (e-Mental Health) information 
and services through Mental Health Information Systems (MHIS) [52] and [53].  
e-Therapy is a subsystem of an MHIS that enables the electronic provision of an 
already existing and specific health service: therapy. It “is a new modality of helping 
people resolve life and relationship issues. It uses the power and convenience of the 
Internet to allow simultaneous (synchronous) and time-delayed (asynchronous) 
communication between an individual and a professional” for Castelnuovo et al. [7]. 
In the e-Mental Health context there are many actors involved and contributing to the 
global welfare such as patients, families, caregivers and health professionals such as 
psychiatrists, therapists and psychologists [30]. e-Therapy may have an important role 
contributing not only to the patient’s treatment but also in the education process of all 
the actors involved. According to the Institute of Medicine’s report, Crossing the 
Quality Chasm, developing ‘‘patient-specific clinical information’’ computer systems 
is critical to improve the care of individuals with a chronic illness such as a severe 
mental illness (SMI) [10]. Computer-guided therapy is an innovative strategy that can 
play an important role in the future of psychological treatment [34], [39]. When this 
option is available to patients, they are free to accept/reject it with all the benefits of 
traditional Cognitive Behavior Therapy (CBT) available in a computer as a 
complement. 
An essential feature of the systems mentioned above is the feedback provided to 
the users. Experts in the field often debate what produces effective feedback; but they 
all agree that continuous monitoring of the patients’ treatment response and provision 
of the information to the treating clinician are vital. 
2   Patient Centered Design 
User Centered Design (UCD) is a technique based on three principles: focus on users 
and tasks, measure usability empirically and develop usability iteratively [13] and 
[51]. Patient Centered Design (PCD) is a particular type of UCD where the end-user 
is a patient that will use a healthcare solution that should meet his/her expectations 
[14]. Several standards relate to these design approaches and they provide practical 
recommendations to apply in the development of interactive systems, the software 
engineering approach to take when considering the usability and quality of software 
products and its corresponding evaluation. 
2.1 User Centered Design 
In the software development industry, the major aim is to obtain a high quality 
product that satisfies its end-users. To achieve this goal it is essential to first define 
what “high quality” means and then, make the product according to it. Usability is a 
high-level quality objective and serves as the base principle for User-Centered Design 
(UCD) as we shall see. 
The industry has already proven, like IBM and Google for instance, that the best 
reason for using UCD is that “if the user can’t use it, it doesn’t work” (attributed to 
Susan Dray by [2]). "People ignore design that ignores people" is a saying by Frank 
Chimero [9] that empowers the key differentiator of developing software that is the 
“easy-of-use” [5], [12], [20], [32], [35], [42]. 
It might seem obvious that users should be involved directly in projects, but when 
real-life projects are concerned, several difficulties arise [8]. For instance, many 
organizations do not seem to realize the cost-benefit of involving the users, right from 
the start of the software development process. According to some authors, UCD has 
cost benefits, while according to others [6], [27] the usability evaluation methods are 
not cost effective. 
Several ISO standards are defined and currently in use in the industry. IBM, Apple 
and Google are some of the companies, to name a few, that use them and are widely 
known and successful. They seek to provide effective, efficient and satisfying 
products for use in a specific context. This requires the design of an appropriate 
interaction and interface, achieved through a user-centered process that is only viable 
with a consistent organizational capability. IBM is rearranging their development 
methodologies to lodge the usability experience centered in the final users. Now, the 
User Experience and Design (UXD) professionals have to adapt their tasks, activities 
and deliverables to center their work in the users’ feedback and iterative development. 
As far as Google is concerned, in 2007 its User eXperience (UX) experts’ team 
published a set of Googley Design Principles that defines smart design approaches. 
The ten published principles flow from well-known facts acquired by Google’s 
experience and the UX team’ stated mission: “design products that satisfy and delight 
our users”. Thus, a product that accomplishes a harmonious balance between being 
useful, fast, simple, engaging, innovative, universal, profitable, beautiful, trustworthy 
and personable, is considered a Googley product [18]. 
The most referred standards related to usability are the ISO 9241 series [21]. These 
series are concerned with describing usability and the ergonomics in a specific 
context of use. They include the human-system interaction of the systems and the 
guidelines specifically for the design of accessible software including the elderly and 
persons with disabilities. 
Usability is an important aspect of software products. Probably the most used 
definition on usability is by Nielsen and dates from 1993: "usability is about 
learnability, efficiency, memorability, errors, and satisfaction” [35]. The current 
standard definition of usability introduced in 1998 is as follows: “the extent to which 
a product can be used by specified users to achieve specified goals with effectiveness, 
efficiency and satisfaction in a specified context of use” [22]. 
While ISO 9241 defines usability, another standard, the ISO 13407 refers to 
specificities of designing usability, the process of achieving usable systems [25]. The 
product/system to be developed has humans/users in the center of the operations. 
Established since 1999, this standard aims to provide guidance into how to develop 
interactive computer systems centered on its future users. The idea is to accomplish a 
usable system. 
There is relevant work done that discusses the usefulness and characteristics of ISO 
13407 [15], [24], [31]. Reduced training and support costs, user satisfaction and 
productivity guarantees are some of the benefits depicted in the standard’s rationale. 
All the previous referred work agrees on the fact that the standard is for those who 
manage design processes and does not provide detailed information of methods and 
techniques [4]. Nevertheless, the standard identifies the following four general 
principles that characterize the user-centered design: 
 the active involvement of users and a clear understanding of user and task 
requirements, 
 an appropriate allocation of functions between users and technology, 
 iteration of design solutions, 
 and multi-disciplinary design. 
 
Fig. 1. User Centered Design Process (adapted from [4]) 
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The UPA – Usability Professional’s Association – defines a typical UCD 
methodology named “Designing the User Experience” based on the principle: 
“Providing a great user experience is an ongoing process” [49]. In this methodology, 
UCD activities appear arranged into the four typical software development phases: 
analysis, design, implementation and deployment (Fig. 1.).  
After identifying the need for human-centered design, the designer team should 
plan which methods to use during the distinct phases of the approach (step one). 
Teamwork and communication are extremely important. Knowing the environment 
where the product will be used is essential for a good outcome (step two). In order to 
determine the tasks that users should accomplish when using the product (step three), 
the team should define users and personnel involved in the system and this 
specification can be achieved using direct user observation or contextual inquiry [13], 
[29], participatory design [11], [19], [23], interviews, questionnaires [1], focus groups 
or brainstorming. 
Several usability inspection methods, including heuristic evaluation, user 
satisfaction methods, and the performance measurement method evaluate the 
proposed design (step 5). Nielsen’s Heuristic Evaluation [35] is a method for usability 
testing that enables the identification of problems supported by factor principles. It is 
a method extremely easy to learn and inexpensive to use. 
The whole idea in testing is to assess the degree of achievement of requirements. In 
order to answer a simple question: “does this design support the user’s tasks?” it is 
required to diagnose eventual usability problems and evaluate the achievement of the 
objectives. Testers often do not have the knowledge, instruments and/or time 
available to test for usability [40]. 
On the other hand, narratives and explanations of study participants through the 
think-aloud method or post-study open-ended interviews are some of the techniques 
mostly used for these systems’ evaluation. There is still much work to be done, 
moments of reflection and observations of changes in work practices or home routines 
are extremely hard to capture [47].  
2.2 Patient Centered Design for Mental Health Contexts 
Patient Centered Design (PCD) is the designation of a methodology that implies 
involving patients in the decision-making and development process of an ICT 
solution. When using such a methodology, patient empowerment occurs and they start 
to have an active role that allows them to make choices and provide input regarding 
their treatments [14]. 
This approach to design is tightly linked to the current development of patient-
centered healthcare delivery processes [13]. However, introducing ICT in clinical 
settings should be done cautiously, namely to support clinicians tasks and augment 
the services’ delivery to patients [40], [43]. The main idea is to replace pen and paper 
for computers and digital media, having most of these services provided to the 
citizens through the Internet [37]. In fact, this approach is a fundamental piece to 
provide Healthcare ICT solutions and implies partnerships between practitioners, 
patients and families/caretakers [14]. Some identify the partnerships as clinical 
microsystems where everyone is responsible for the actual care conditions, patients 
included. These liaisons and their nature will have a direct impact on the social 
context for the product implementation and its complete acceptance, later. The 
product is an artifact that results from the social exchanges in the group and is close to 
the users [46]. This multiplicity of users usually implies multiple user interfaces and 
plenty to describe regarding approaches to the design and development of such 
systems [44]. 
In summary, PCD is a particular type of User Centered Design (UCD) where the 
end-user is a patient that will use a healthcare solution that should meet his/her 
expectations. UCD focus on needs, wants, skills and preferences of the product’s 
primary user. Thus, as a specific type of UCD, PCD starts by listening to the patient’s 
needs and requirements besides considering the social and technical context for the 
implementation of the product. Most failures come from the absence of feedback from 
end-users and success is achieved when product designers attend to the needs and 
wants of users, engaging them early in the design and test process. Human factors 
engineering knowledge should not be ignored; neither assumed that the already 
acquired knowledge is enough. To develop a better fitting organizational system and 
discover ways to achieve the proposed goal, user involvement is as important as it is 
necessary. Such a system should meet several goals as well as serve distinct types of 
users, while ensuring that their work routines are available [37], [46]. 
PCD should be the central point of a system implementation engineering process, 
based on existing guidelines for software development. Several approaches gather the 
vital knowledge needed to prevent rejection of the system, and reduce the information 
asymmetry usually existent in the implementation process. Few have used a PCD 
approach in the development of ICT healthcare solutions [3], [46].  
Benefits of PCD include the increase of the communication between the healthcare 
figures. Involvement of clinicians and other staff in the system development and in 
human computer interface design is crucial for success. There should be an interest in 
linking organization goals with the user goals and the features delivered by the 
system. 
Examples of undesirable outcomes include missing deadlines, poor user adoption 
and not achieving the expected benefits. Understanding the risks and prioritizing them 
enables the development team to conduct proper risk management [38], [45]. 
Amongst the findings of the referred studies, the risks considered most important 
include the importance of a project champion, the lack of commitment from upper 
management, the perceived usefulness associated with use of an information system, 
the project ambiguity and the result of the quality of alignment between the system 
characteristics and the organization of clinical work. 
When it comes to the mental health arena, there are already some services available 
in the field, but there is no evidence of a sound and systematic method to develop ICT 
for schizophrenia or psychosis patients [13], [26], [50]. 
3 eSchi – an e-Therapy solution 
eSchi is a web-enabled multimedia system intended for use in therapy settings. The 
system provides a commonplace for patients, health professionals and caregivers to 
relate and communicate with each other. eSchi, amongst other functionalities, allows 
the management of patients and therapy sessions, as well as carrying out sessions and 
visualizing the results obtained in those sessions. While patients can conduct 
cognitive-related activities, where the system plays a more entertaining role, health 
professionals can monitor and visualize the patients’ performance in e-Therapy 
settings.  
The eSchi system contains a set of multimedia tools, available online, that enable 
schizophrenic patients’ cognitive enhancement [17]. The tools help patients in their 
cognitive rehabilitation and therapists in their work. The main idea was to develop an 
e-Therapy tool that can be seen as a learning tool to teach and train schizophrenic 
patients to acquire basic skills that were once lost because of the cognitive 
impairments suffered. 
eSchi is designed as a modular system with two separate modules: the patient 
module and the therapist module. While the patient module relates to aspects 
concerning the learning and training of cognitive functions of the patients, the 
therapist module is more dedicated to the management issues regarding patients and 
sessions. 
Patients will first have to train their motion skills with simple games for the usage 
of the mouse: moving objects around, clicking on specific places and dragging and 
dropping objects. Accurate data regarding the patient performance, during the training 
is recorded. Hence, it is possible to know the patient behavior during a specific 
activity. There are also basic cognition activities related to recognition and association 
of objects. In a recognition activity, a stimulus object is shown to the patient for some 
seconds and after that time, the stimulus disappears. The patient is presented with a 
set of distinct stimuli, and he/she must identify the stimulus he/she has seen before. In 
an association activity, a stimulus object is shown associated with other stimulus (for 
instance, milk associated with the color yellow). When these stimuli disappear, the 
patient will be presented with unrelated stimuli and the patient must identify the 
previous relationship between stimuli.  
Therapists are able to manage information regarding patients’ data, see patients’ 
performance and configure sessions and activities for the patients. The therapist may 
choose an easier or more complex activity, with more or less time dedicated per 
activity, according to the type of patient. After conducting the session with the 
patient, the therapist is able to see the patients’ performance during a specific period 
of time and program future sessions according to the observed results.  
The eSchi system was analyzed, designed and implemented using a PCD approach 
that we will present in the topic of Challenges and Lessons Learned. 
3.1 Fieldwork 
We had the privilege to deploy eSchi and conduct our study and test it, under real 
clinical settings. This is something incredible difficult to achieve in the mental health 
context [48]. The fieldwork was planned recurring to the well-known case study 
methodology proposed by Yin [56], [57] and later expanded by Kitchenham [28]. 
Two case studies, similar to a sister-study, were defined and shared the case study 
design. Thus, several aspects of the study were kept with minor changes. 
 
Case Study at Hospital Sant Joan de Déu. The medical team of the Hospital Sant 
Joan de Déu was a part of the development team of eSchi. The initial set of 
multimedia activities was defined with the help of that team and the actual 
implementation of the system in the setting was thought has being transparent. The 
base language support for the eSchi system was Spanish. Sant Joan de Déu is a 
religious order that started back in the XVI century and that through the existence of 
many workers, collaborators, volunteers and benefactors, assists and helps the ill and 
the disadvantaged. The Hospital Sant Joan de Déu is located close to the city of 
Barcelona in Sant Boi de Llobregat and Esplugues de Llobregat. 
 
Case Study at Hospital Magalhães de Lemos. The Hospital Magalhães de Lemos 
(HML) is considered as a psychiatric-specialized hospital and is the only one that 
serves the north of Portugal. The hospital directs its available services to anyone that 
carries a severe and chronic mental illness; and with difficulties in the psychosocial 
functioning and community integration. It ensures the provision of rehabilitation 
services to patients and social reintegration to those that have no familiar back support 
and have been living in the facilities for long periods. The service has a 
multidisciplinary team and enables the acquisition of psychosocial skills by the 
patient allowing him to feel more confident and happy with his/her social role. 
 
Design of both case studies. The first step was to conceive an implementation 
protocol plan that defined the steps to follow in the usage of the eSchi system. The 
protocol contained a brief explanation of the procedures and a plan with the needed 
resources: human and temporal. It proposed a three-week period intervention 
subdivided into three distinct and sequential steps, relative to the usage of the system. 
First, in the pre-usage phase, the users answered a questionnaire that will help identify 
their expectations regarding the usage of the system and obtain some demographic 
data. This occurs in the same day that the next phase (usage) starts. This second phase 
corresponds to a three-week period with a frequency of one session per day. During 
this phase, a psychiatrist conducts its patients’ sessions using the eSchi system as a 
complement in the therapy and developing cognitive activities. After each session is 
completed, all the users answered to a simple questionnaire regarding their opinion 
and satisfaction with the usage of the system throughout the session. At last, in the 
after-usage phase, both patients and psychiatrists, involved in the study, were invited 
to answer to two questionnaires that helped in the identification of their opinion and 
general satisfaction regarding their usage of the eSchi system. This last step occurred 
in two distinct moments in time: in the same day of the last session and after a two-
week interval, without using the tool. 
4 Challenges and Lessons Learned 
The eSchi system was implemented, deployed and data was collected from two 
distinct case studies. Despite the efforts to minimize existing confounding factors that 
might influence the results collected, the perfect environment could not be achieved. 
The idea was to provide two similar sites in which the system would be implemented 
but reality is actually quite different. It is almost impossible to ensure the same type 
of conditions from site to site. Each site has its own unique conditions that include 
aspects such as an internment ward or an ICT laboratory, schizophrenia typologies 
present… The number of patients that engaged in the study was considerable 
different, from site to site, and even the diagnosis, the typologies of schizophrenia and 
schizoaffective conditions were distinct.  
“There are no illnesses, only patients” is a popular saying in the mental health area. 
Each patient has its own individual and unique condition and cannot, and should not, 
be grouped into a cluster either in diagnose or treatment. This is the belief of all the 
health professionals in the mental health field that we had the opportunity to meet. 
The patient individuality should be respected and this, sometimes, implies a particular 
treatment protocol. These concerns prove to be highly considerate for the patients and 
improve the environment lived in the facilities. Nevertheless, this is also one if not the 
major causes for the harsh situations found when trying to conduct valid research 
studies, such as this one. Research usually provides new and additional insights on 
some patterns and characteristics groups, helping in the science discovery process. 
Despite the fact that schizophrenia is a chronic illness that, at present, has no 
scientific evidence on cognition improvements, the indicators collected by the system 
attempt to provide some insight into the patient’s behavior within a session and 
throughout a sequence of episodes in time.  
The results seem to show that patients seem to develop their ability through 
training. Repetition of the same activities though a certain period seems to improve 
the outcomes. The actual time spent on an activity while trying to accomplish the 
specified goals helps to the validation of the other indicators. After some sessions, 
patients seem to stabilize the amount of time they spend on a session and actually, the 
effective time seems to decrease over time. 
Another aspect worth mentioning is the fact that it appears to be a direct 
relationship between the user ASQ score and the average performance demonstrated 
in the system’s usage. Thus, since there seems to be some redundancy on the 
information, the ASQ answering could possibly be replaced by the data collection 
analysis enabled by eSchi. 
There was some additional feedback worth mentioning. Some free-text comments, 
mainly made by the therapists, requested new and improved activities, based on their 
perception on the e-Therapy sessions where eSchi was used. Therapists considered 
eSchi as a valuable tool to be used in their e-Therapy sessions and even requested that 
improvements were included in future versions. This includes new and more 
challenging activities. When both profiles (therapist and patient) are compared, it is 
obvious that the satisfaction level after using eSchi is superior for patients. This can 
be explained by the fact that therapists had higher expectations regarding the 
evolution of the tool, and the satisfaction score of using the system was strongly 
influenced by this fact. 
The following topics depict the lessons learned in our study: 
4.1 Plan the User Centered Process  
The eSchi system is the resulting product of an e-Therapy project conceived by a 
multidisciplinary team with health professionals (HP Team) and information systems 
analysts, designers and developers (IT Team). The HP Team was composed by health 
professionals of the Hospital Sant Joan de Déu (HSJD), in Barcelona, and the IT 
Team by analysts, designer and developers of the Polytechnic University of Catalonia 
(UPC) Multimedia Engineering PhD Group of the Polytechnic Institute of Leiria. 
Both teams shared the dream to improve the quality of life of schizophrenic patients 
and the quality of their therapy sessions while recurring to new information and 
communication technologies. 
The e-Therapy project started back in 2006, previously to the work here described. 
It evolved through a series of interviews and meetings to discuss the best way to 
approach the issues at hand. 
4.2 Specify the Context of Use and Specify User and Organizational 
requirements  
There were many informal conversations and meetings to conduct a contextual 
inquiry before the first focus group session actually occurred. In this first official 
meeting, the initial requirements for the system were defined. The meeting was 
recorded on camera and later a written transcript was made. 
The focus group recognized the system’s magnitude and complexity and settled in 
a prototype approach to the system that complied with the first basic functionalities 
that could be provided to both patients and the health professionals. Thus, an initial 
web portal with only two profiles would be available: patient and health professional. 
Health professionals would be able to manage their patients and their patients’ 
therapy sessions. For each session, they could choose from the set of existing 
multimedia activities. As far as the patients were concerned, they could conduct a 
session with the activities that were defined by their health professionals. An aspect 
that was considered relevant was feedback information. Thus, every user should be 
able to visualize statistical information on the sessions’ performance with distinct 
detail levels. 
It was established that the HP Team would provide the contents for the specific 
therapy activities to be developed under the system and that the IT team would be 
responsible for the design and development of the system’s architecture. 
4.3 Produce Design Solutions 
In this phase of development of the system, we designed it according to the 
knowledge we had gathered in previous phases. After an initial set of focus group 
meetings it was extremely important to include all the stakeholders including final 
users as a part of the entire process; to listen and take into consideration their ideas 
and professional remarks. 
Hence, the system was defined in simple UML diagrams that included the results 
of the meetings. The diagrams were accepted and understood by all the participants in 
the focus group. This allowed the non-health professional members of the team to 
have a more accurate perception on the aspects of a classical therapy session, 
including its real surroundings. 
After this and still in this phase, the development team presented a prototype of the 
features implemented and collected feedback from the health team concerning the 
usability and features provided by the system. Several ad hoc tests were conducted to 
enable a participatory design.  
In order to collect data from the study, both questionnaires and the eSchi system 
itself – as the monitoring tool – were used. The custom questionnaires used, besides 
obtaining an initial set of demographic data, were intended to obtain users’ 
expectations before using an e-Therapy tool and their opinion/satisfaction after using 
the eSchi system. Two valid instruments were used during the studies: the After 
Scenario Questionnaire (ASQ) and the Computer System Usability Questionnaire 
(CSUQ). Usage data of the eSchi system was collected in an automatic and 
transparent way. All the questionnaires used, the custom questionnaires, the ASQ and 
the CSUQ were carefully translated into the users’ native tongue, either to Spanish 
and Portuguese. Upon request by the health team and agreement inside the whole 
team, both the ASQ and CSUQ questionnaires were slightly adjusted to be applied to 
patients. The idea was to provide a clear questionnaire that could be easily understood 
and answered directly by patients. These adaptations were tested and validated by the 
health team. All the translations were verified and validated by the medical team 
inside the development team. Besides, the application was conceived to accommodate 
multilanguage support and became available in both languages. 
To assure confidentiality of the study applicants, prevent possible personal 
detection upon data analysis and maintain the integrity of the information being 
gathered in the study, a unique codename was given to each user. The codenames 
endorsed were, for the simplicity of the process, also used as the usernames to login in 
the eSchi system. Hence, the real names of the users are not known and the only 
person that can establish the mapping is the psychiatrist, which is obliged to respect 
the standard patient-doctor confidentiality rules. 
4.4 Evaluate Design against User Requirements 
In order to obtain some adequate and formal feedback before deploying eSchi into a 
real setting, a Heuristic Evaluation (HE) was conducted. 
Despite several usability techniques have been scientifically proven to be more 
adequate and better, as far as results are concerned, they are more time and money 
consuming than this “discount usability engineering” approach. It provides a more 
agile method to keep track of usability problems, directly applied to iterative 
development projects and based in early user-focus [36]. 
A test scenario was created to evaluate eSchi’s patient module usability. Seven 
evaluators were asked to conduct a heuristic evaluation to the module and the 
information needed to conduct the evaluation was sent to each one. Each evaluator 
was asked to provide a written report with the issues examined, severity levels and 
further observations they considered useful. A new release of the system was 
published [41] and the system was considered ready to be deployed in a real setting. 
The functional tests that mapped each user requirement to the actual features of the 
system were conducted directly in the field with the final users – patients and 
therapists. 
Some special considerations were taken regarding the user selection for the studies. 
In Barcelona, only one psychiatrist applied to take part in the study: the supervisor for 
the schizophrenia ward in the hospital. She made the patients’ selection using as a 
major criterion the need for cognitive rehabilitation. Hence, the inclusion in the group 
of users was made upon consideration of having a positive impact on a patient’s 
treatment, as the psychiatrist’s personal communication referred. In Porto, only one 
therapist applied to take part in the study: the leading person of the occupational 
therapy section of the hospital. She made the patients’ selection using as a major 
criterion the need for cognitive rehabilitation. Hence, the inclusion in the group of 
users was made upon consideration of being positive for a patient’s treatment, as the 
therapist referred in the personal communication. 
The first step to enable the study enrolment was the establishment of a physical 
scenario where the study could occur. In Barcelona, an ICT laboratory was 
established, where a limited number of computers, three, became preferred eSchi 
access points. Each desktop computer was equipped with a keyboard, a mouse and a 
set of headphone devices. The laboratory was located in the hospital’s ICT room that 
has a free access policy for most patients.  
In Porto, the hospital has an ICT room that has a limited access policy: only 
patients engaged in computer related activities can access the room and under a 
specific schedule. There is always the supervision of an informatics technician in the 
free access periods. It was guaranteed that each desktop computer could become an 
eSchi access point. This scenario setting was easier to conduct than the first one in 
Barcelona. 
By the end of the first week of usage of the eSchi system in Barcelona, with the 
psychiatrist conducting sessions with the patients, several modifications to the 
application were requested. The suggestions came directly from the psychiatrist and 
revealed the patients’ reactions while using the eSchi system. According to the 
psychiatrist, some users were highly sedated and were unable to click the mouse 
buttons in an autonomous way. It was suggested that the application received key 
strokes from the keyboard and allowed a better flow of the activities. The updates 
made to the application concerned the usage of the mouse and keyboard enabling a 
more efficient use of the system. The changes were implemented and readily applied, 
and, at the beginning of the second week, the users started using the new version.  
By the end of the first week of a complete engagement from the users in the usage 
of eSchi in Porto, conducting sessions, the study went through a pause. According to 
the therapist, one of the users was discharged of the services, thus leaving the 
program and the other users required a higher level of complexity for the activities 
proposed. Hence, the technical team proposed a new set of activities to the therapist. 
This was the turning point in the deployment and evolution of the eSchi system, 
which allowed us to end our study. According to the therapist, it was time to develop 
and deploy new activities. 
 
To conclude, we find that there are two important aspects that endorse the success 
of eSchi. Firstly, all the users that engaged in the study asked for further 
enhancements of the system, requesting new and improved activities. This reveals 
their interest in keeping on using the system. Secondly, eSchi is currently in use in a 
third site of the Sant Joan de Déu Institution by a third group of new users. This 
application of the system occurred through a professional recommendation of the 
therapist of the first site. The psychiatrist found eSchi suitable for her professional 
usage (according to the questionnaires’ results) but also worth of recommendation for 
other professionals in the area. 
The successful deployment of eSchi can be partly attributed to the Patient Centered 
Design (PCD) approach used. It started by listening to the patient’s needs and 
requirements besides considering the social and technical context for the 
implementation of the product. The method implied the active engagement of end-
users in all the design phases starting from early in the lifecycle development process. 
The PCD approach increased the communication between the health professionals 
that were involved in the project and the development team as the topics described 
above express. 
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